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Detailed protocol 


Synthesis of transferrin-functionalized 1,2-distearoylsn-glycero-3-phosphoethanolamine-polyethylene glycol (DSPE-PEG) 
The transferrin-functionalized DSPE-PEG was prepared according to previously described method2? with some modifications: 
The transferrin (Tf, from Sigma-Aldrich) was first modified with sulfhydryl (-SH) groups by reacting Tf with Traut reagent (2-iminothiolane). 


. 10 mg of Tf was dissolved in 1 ml of phosphate buffered saline (PBS, pH 8.0) containing 4 mM EDTA. 

. The Traut’s Reagent (Thermo Scientific) was dissolved in the same buffer at 2mg/mL and resulted ina 14mM stock solution. 

. A10-fold molar excess of Traut’s Reagent (89 uL of the stock solution) was added into the protein solution. 

. The mixture was allowed to react for 1 hour at room temperature. 

. The thiolated Tf was separated from excess Traut’s Reagent by using a Zeba Spin Desalting Column (Thermo Scientific) that has been equilibrated with 
PBS-EDTA buffer. 
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Thiolated Tf was then immediately used for conjugation with DSPE-PEG-maleimide with PE Gholecular weight 3400 (DSPE-PEG-MAL) (NANOCS) via thiol 
Michael addition reaction. 


1. The thiolated Tf was mixed with the DSPE-PEG-Mal solution at a protein-to-lipid molar ratio of 1:10. The reaction was proceeded in PBS buffer (pH 7.0 
at 4 °C or room temperature for 2 hours to overnight under mild stirring. 
2. Eventually, the DSPE-PEG-Tf was purified by dialysis against ultra-pure water at 4 °C overnight. 
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Synthesis of glutathione-functionalized 1,2-distearoylsn-glycero-3-phosphoethanolamine-polyethylene glycol (DSPE-PEG) 
Glutathione (GSH, Sigma-Aldrich) was conjugated with DSPE-PEG-maleimide (DSPE-PEG-MAL) (NANOCS) via thiol-Michael addition reaction between: 
thiol group of GSH and the mal group of DSPE-PEG-mal following an established method with some modification’, 


1. The GSH solution (in PBS buffer, pH 7.0) was mixed with the DSPE-PEG-Mal solution at the GSH: DSPE-PEG-mal molar ratio of 2:1. They were allowed 
to react at 4 °C or room temperature for 2 hours to overnight under the dark and an inert nitrogen gas atmosphere. 
2. Eventually, the DSPE-PEG-Tf was purified by dialysis (MWCO 1kDa) against ultra-pure water at 4 °C overnight and lyophilized into powder. 
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